INTRODUCTION
Recent reviews of research and policy for the conservation of biological diversity identify needs to expand taxonomic knowledge; to incorporate conservation biology, ecology, and ecological economics; and to use bioregional planning and ecosystem management approaches (Pickett et al. 1997 ). Other reviews, emphasizing sustainable use and social contexts, have advocated decentralization, integrated conservation and development planning, and community-based conservation sensitive to local cultural values and institutions (Warren et al., 1995, Hanna et al., 1996, UNEP, 1998a).
Indigenous peoples and local communities have an important role in the management of biodiversity. The value of indigenous knowledge (IK) is becoming recognized by scientists, managers, and policy-makers, and is an evolving subject of national and international law (Anaya 1996). Scientists are often skeptical of the value of IK unless it has been recast in scientific terms, and may lump IK with superstition, irrationalism, and tribalism (Scott 1998). Scientists' arguments for preserving IK tend to emphasize intellectual and economic benefits to non-native societies by providing leads to drug discovery and raw materials for biotechnology and agricultural innovation.
Indigenous peoples themselves have repeatedly claimed that they have fundamental rights to IK because it is necessary to their cultural survival, and this principle is increasingly being recognized in international law. These rights include many nonmaterial and material values bundled into "traditional resource rights" (Posey 1996) . When benefits are gained outside indigenous communities, they are entitled to have control over the process and to benefit from the use of their knowledge and traditions.
IK is also becoming recognized as a form of rational and reliable knowledge developed through generations of intimate contact by native peoples with their lands that has equal status with scientific knowledge (UNEP 1998c). While indigenous peoples have sometimes caused extinctions and degraded environments, they have often persisted for millennia in their territories by using detailed adaptive knowledge (Krech 1999) . They have in many cases increased local biodiversity in widespread "ecocultural" landscapes, and have developed the majority of the global diversity in domesticated plants and animals (Blackburn and Anderson 1993, Harlan 1995, Nabhan 1997). Their ways of conceptualizing and acting in the environment are expressions of how to invest the world with meaning and self-fulfillment that provide alternatives to the dominant consumptive values of Western societies (Hunn 1999 The current definition of indigenous peoples most accepted in the international framework includes parts or all of the following elements: self-identification as indigenous; descent from the occupants of a territory prior to an act of conquest; possession of a common history, language, and culture regulated by customary laws that are distinct from national cultures; possession of a common land; exclusion or marginalization from political decision-making; and claims for collective and sovereign rights that are unrecognized by the dominating and governing group(s) of the state. Of these, self-identification is central (Anaya 1996).
It is estimated there are 5000-7000 distinct indigenous groups making up -5% of the world's population (Maybury-Lewis 1997). Languages provide a good index of the current global threat to indigenous peoples, as distinct cultures disappear with their languages (Nabhan 1997) . Of approximately 6000 distinct languages, 300 are spoken by -95% of the world's people; one-half are spoken by communities of less than 10 000 individuals (Maffi 1998 The UN Charter (1948) recognizes the "free-pursuit" and "self-determination" of "non-self-governing territories," and this led to a period of decolonization in which many nation-states divested themselves of their external colonies. The UN interpreted the obligations to extend only to the external colonies, and not to indigenous peoples living in internal enclaves (Lepage 1994). The rights embedded in the UN Charter were based on universal human rights, and it was thought that no special group-related rights were needed to protect indigenous peoples.
The UN in the late 1950s recognized that the universal human rights provisions were not enough to protect ethnic minorities and indigenous peoples from persecution, assimilation, and genocide. The UN International Labor Organization (ILO) in 1957 adopted ILO Convention 107, which recognized indigenous rights to customary law, social organization, land tenure, collective land ownership, and customary practices. However, these were conceived as individual rather than sovereign rights, and were promoted primarily to integrate indigenous peoples into the labor pools of the modern nation-state (Lepage 1994 ). The convention did not receive wide support, and has been ratified by only 27 countries.
Other UN declarations and conventions concern cultural and language rights. The most influential of these was the Declaration and International Convention on the Elimination of Any Form of Racial Discrimination that authorized the "Study of the Problem of Discrimination against Indigenous Populations" (Lepage 1994). The report concluded that: states should respect traditional laws and customs; indigenous peoples should have control over their own lands and resources, with the right to communal land ownership and to manage land according to their own traditions; and such ownership and rights should be protected by national and international laws.
Following the recommendation of the report, the UN Commission on Human Rights established the Working Group on Indigenous Populations (WGIP). The WGIP reviews the evolution of standards concerning the rights of indigenous peoples, provides a forum where they can express grievances, and promotes the protection of their rights. The Draft Declaration on the Rights of Indigenous Peoples, begun in 1988, stipulates rights to self-determination, collective rights, cultural and intellectual property rights, and obligates states to observe treaties (Anaya 1996). Though still in draft, this has been extremely influential in framing indigenous rights at the international level, and its provisions have been incorporated into other instruments. The WGIP has also produced a global study of treaties between states and indigenous peoples, and is currently investigating options for protecting their cultural and intellectual property (Daes 1999). These initiatives are important to recognize because they are UN instruments that construct indigenous rights and link rights to culture, language, religion, land, and resources, including biodiversity. Implementing equitable principles for indigenous and local community participation in biodiversity management need not wait on legislation. Scientists and scientific societies could increase support for IK research in partnership with communities; aid the development of indigenous institutions; provide for their their full and effective participation in policy, research, and management; ensure transparency in research, and data management and support cultural revitalization efforts and the continued use of IK (IUCN ICTFIP 1997, Posey 1999). Indigenous peoples should not be treated as clients or mere stakeholders in the process, but should be invited to participate in all levels of decisionmaking and management, finding representation on steering committees, planning boards, advisory bodies, and similar organizations. Comanagement rights to resources on lands ceded by tribes to national governments, as recognized in Canadian and U.S. treaties to hunt, fish, and gather in "usual and accustomed places," should also be fully recognized, and this includes participation in policy and planning.
Scientists should also be particularly aware of information issues regarding IK. The ability to control benefit sharing under the CBD requires that information not be placed in the public domain, and there may be data in scientific IK databases considered to be sacred or privileged information by indigenous peoples, which should have oversight. For previously published and databased information, scientists should make a strong effort to make the data available to the communities of origin, and provide capacity-building to help them manage their own information.
Some Decisions of the COP of the CBD contain recommendations on IK that should be integrated into scientific policy and programs at all levels (available online on the CBD web site).4 Indigenous participation has been virtually nonexistent in the development of the U.S. National Biological Information Infrastructure (NBII) and similar biodiversity information networks (e.g., BIN21, IABIN, NABIN, CHM). Participation has also been absent in programs such as Species 2000, the Global Taxonomy Initiative, the Organization for Economic Co-operation and Development Global Biodiversity Information Facility (GBIF), and the Global Invasive Species Program (GISP). Each of these initiatives contains significant issues of monitoring, valuation, benefits-sharing, and technical capacity building for indigenous peoples.
Respect for cultural diversity and the treatment of IK as coequal and complementary to Western scientific knowledge is fundamental to these policies. Indigenous peoples are asking for this respect and support from scientists because the use of their traditional knowledge is necessary for cultural survival, and it is through their cultures that healthy ecosystems are maintained. Much of the world's biodiversity occurs on or adjacent to traditional indigenous territories, and it will only be protected if the close interdependence between culture and ecosystems is maintained (Nabhan 1997). It is not wise, or right, to save pages from the book of life while recklessly discarding pages from the book of culture, especially when these contain vital lessons for us all.
